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(54) Protection cap for optical connector 

(57) The protection cap is removably attached to an 
optical connector or a hybrid connector each having a 
cable ferrule therein. The cable ferrule has an end face 
at which an optical core cable is exposed. The protection 
cap has a locked portion engaged with a lock portion of 
the optical connector or the hybrid connector and has a 
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projection 23 on an inner wall of the protection cap for 
protectively covering the end face of the cable ferrule. 
The protection cap is defined in a box shape, which can 
be molded by one or more molding dies that can be re- 
moved parallel to an engagement direction of the pro- 
tection cap with the connector. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

[0001] The present invention relates to a protection 
cap for protecting a ferrule mounted in an optical con- 
nector or a hybrid connector having an optical connector 
portion. 10 

2. Related Art 

[0002] In various types of vehicles such as an auto- 
mobile, there are provided an extremely large number 15 
of control signals. When each control signal is transmit- 
ted through an individual signal path line, a large number 
of signal path lines are required, so that a wiring harness 
thereof undesirably becomes heavy. Furthermore, var- 
ious types of recent electronic instruments require trans- 20 
mitting information having a larger capacity and a higher 
density, also resulted in a heavy weight wiring harness 
thereof. Therefore, a recent wiring harness partially in- 
cludes optical fiber cables (or optical fiber cords) , for 
example, for connection between nodes of the wiring 25 
harness. 

[0003] A system including such a wiring harness re- 
quires an optica! connector or a hybrid connector each 
having a ferrule surrounding an optical cable. The fer- 
rule has an end face at which the optical cables are ex- 30 
posed. Note that the hybrid connector integrally has an 
electrical connection portion and an optical connection 
portion. 

[0004] The optical connector or the hybrid connector 
is directly protected by a protection cap until the use of 35 
the connector to protect the ferrule having the end face 
at which the optical cable is exposed. 
[0005] Referring to FIG. 5, such a protection cap will 
be briefly discussed hereinafter. A protection cap 1 is 
made of a synthetic resin material and is defined in a 40 
rectangular box-shape. The protection cap has an en- 
trance opening 2 from which an optical connector (not 
shown) is inserted. Furthermore, the protection cap has 
a locked portion 3 engaged with a lock projection of the 
optical connector. 45 
[0006] Note that the protection cap 1 of FIG. 1 can be 
molded by molding dies which can be removed in a di- 
rection parallel to an arrow P (double-headed) after the 
molding. For an easy removal of the molding dies, the 
protection cap has an end wall 5 having a cu-out edge 50 
so that the locked portion 3 has a large opening. 
[0007] However, thus defined protection cap 1 has the 
following disadvantage, because the protection cap 1 
needs to have the locked portion 3 engaged with the 
lock projection of the optical connector to prevent an un- 55 
intentional disengagement of the protection cap from 
the optical connector. That is, the locked portion 3 has 
the large opening due to the use of the simplified mold- 


ing dies. From the large opening, undesirable dust or 
contaminants may enter into the protection cap. Thus, 
the protection cap 1 is insufficient for protecting the op- 
tical connector. 

[0008] Therefore, as illustrated in FIG. 6, a protection 
cap 7 having a minimum opening 6 would be proposed. 
However, the protection cap 7 requires complicated 
molding dies, one of which needs to slide in a direction 
parallel to an arrow Q. This increases a production cost 
of the protection cap 7, so that the protection cap 7 
would be commercially unsuccessful. 

SUMMARY OF THE INVENTION 

[0009] In view of the above-mentioned problem, an 
object of the invention is to provide a protection cap 
which can surely protect a ferrule of an optical connec- 
tor. Furthermore, the protection cap can be produced 
without an expensive cost. 

[0010] For achieving the object, a protection cap ac- 
cording to the present invention is removably attached 
to an optical connector or a hybrid connector each hav- 
ing a cable ferrule therein, the cable ferrule having an 
end face at which an optical cable core is exposed. The 
protection cap has a locked portion engaged with a lock 
portion of the optical connector or the hybrid connector 
and has a projection on an inner wall of the protection 
cap for protectively covering the end face of the cable 
ferrule. The protection cap is of a box shape which can 
be molded by one or more molding dies that can be re- 
moved parallel to an engagement direction of the pro- 
tection cap with the connector. 

[0011] The protection cap is defined by the molding 
dies that can be removed parallel to the engagement 
direction of the protection cap. Thus, the molding dies 
are simplified to be advantageous for molding the pro- 
tection cap. Although the protection cap has the lock 
portion with a large opening due to the simplified mold- 
ing dies, the protection cap can surely protect the ferrule 
by the projection formed on the inner wall of the protec- 
tion cap. 

[0012] Preferably, the projection has an annular ta- 
pered edge at a tip of the projection. 
[0013] The tapered edge formed in the projection can 
intimately contact the ferrule, so that an exposed core 
of the ferrule is protected from dust. 
[0014] Preferably, the projection can be inserted into 
an accommodation chamber of the cable ferrule of the 
connector until a tip end surface of the connector abuts 
against the inner wall of the protection cap, when the 
protection cap receives the connector. Thereby, the pro- 
tection cap can further surely protect the ferrule by the 
projection and the inner wall of the protection cap. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

FIG. 1 is a perspective view showing an embodi- 5 
ment of a protection cap according to the present 
invention; 

FIG. 2 is a front view of the protection cap of FIG. 2; 
FIG. 3 is a sectional view showing the protection 
cap and an optical connector which are in a state 10 
before the engagement thereof; 
FIG. 4 is a sectional view showing the protection 
cap and the optical connector which are in an en- 
gaged state thereof; 

FIG. 5 is a perspective view showing a conventional 1$ 
protection cap; and 

FIG. 6 is a perspective view showing another con- 
ventional protection cap. 

DETAILED DESCRIPTION OF PREFERRED 20 
EMBODIMENT 

[0016] Referring to the accompanied drawings, an 
embodiment of the present invention will be discussed. 
[0017] In FIG. 1, reference numeral 11 designates a 25 
protection cap for protecting an optical connector 12. 
The protection cap 11 is made of a synthetic resin ma- 
terial and can be removably attached to the optical con- 
nector 1 2 in an arrow R direction. The protection cap 1 1 
is defined by molding dies which can be removed par- 30 
allel to an arrow R direction. 

[0018] In FIG. 1 or 3, the protection cap 11 has an en- 
trance opening 13 and is defined in a rectangular box 
shape. The box-shaped protection cap 1 1 has an upper 
wall 14, a lower wall 15, a side wall 1 6, another side wall 35 
1 7, and an inner wail 1 8. The inner wall 1 8 is contiguous 
with the other walls. 

[0019] The upper wall 14 is formed with a locked por- 
tion 1 9 engaged with a lock protrusion 39 described later 
of the optical connector 1 2. The locked portion 1 9 is de- 40 
fined by cutting out the upper wall 14, which is partially 
contiguous with an edge of the inner wall 18. The locked 
portion 19 is elongated along the arrow R direction. The 
upper wall 14 has also ribs 20, 21 which are positioned 
on an inner surface of the upper wall 1 4. The upper wall 45 
14 is defined to fit on an outer shape of the optical con- 
nector 12. 

[0020] The lower wall 1 5 is formed with channels 22, 
22 each extended in an inner surface thereof along the 
arrow R direction. The channels 22, 22 each are contig- so 
uous with the side wall 16 or 17. The channels 22, 22 
are defined to fit on an outer shape of the optical con- 
nector 1 2. The side walls 1 6 and 1 7 of this embodiment 
are flat. 

[0021] The inner wall 18 has the projections 23, 23 on ss 
an inner surface thereof. The projection 23 protrudes 
parallel to the arrow direction R and has a short cylin- 
drical wall with a bottom. The projection 23 has an an- 


nular edge with a tapered surface 24 at a tip of the pro- 
jection 23. The tapered surface 24 can contact a ferrule 
28 of the optical connector. 

[0022] Note that a projection height of the projection 
23 is determined in conformity with an end face 25 of 
the ferrule 28. The projection 23 may be defined so as 
to receive a tip portion of the ferrule 28. 
[0023] In FIG. 1 or 3, the optical connector 12 is con- 
stituted by the ferrules 28, 28 (one of them is illustrated) , 
an adapter 29 receiving the ferrules 28 , 28, and an 
adapter case 30 accommodating the adapter 29. The 
ferrule 28 has the end face 25 at which a core 27 of an 
optical fiber cable 26 is exposed. 

[0024] The optical fiber cables 26, 26 (optical fiber 
cords) each are constituted by the core 27 (plastic opti- 
cal fiber) having a clad, a primary sheath 31 , and a sec- 
ondary sheath 32. The optical fiber cable 26 has an 
stripped end inserted into the ferrule 28. 
[0025] The ferrule 28 is defined in a cylindrical shape 
and has the end face 25 at which the core 27 is exposed. 
The ferrule 28 has an annular flange 33 and another an- 
nular flange 34 each of which is annually projected from 
an outer surface of the ferrule 28. 
[0026] The adapter 29 has accommodation chambers 
35, 35 (one of them is illustrated) for receiving the fer- 
rules 28, 28. On the reception of the ferrules 28, 28, the 
flexible lock projections 36 , 36 (one of them is illustrat- 
ed) formed on the adapter 29 engage with the flanges 
33, 33 to prevent disengagement of the ferrules 28, 28 
from the accommodation chambers 35, 35. Reference 
numerals 37, 37 (one of them is illustrated) designate 
stoppers for the ferrules 28, 28. When the ferrules 28, 
28 have been received in the accommodation chambers 
35, 35, the flexible lock projections 36, 36 and the stop- 
pers 37, 37 determine the positions of the ferrules 28, 
28. 

[0027] The adapter case 30 is a housing having an 
accommodation chamber 38 for accommodating the 
adapter 29. When the adapter 29 has been received in 
the accommodation chamber 38, the adapter 29 is 
locked by a holder (not shown) . On an outer surface of 
the adapter case 30, there is provided the lock protru- 
sion 39 engaged with the adapter 29 of the protection 
cap 1 1 . The lock protrusion 39 is formed at a longitudinal 
middle of a resilient lock arm 40. 

[0028] As illustrated in FIG. 1 or 3, the protection cap 
11 is positioned in front of the optical connector 12. 
Then, the protection cap 11 is moved along an arrow S 
to engage the protection cap 1 1 with the optical connec- 
tor 12, so that the protection cap 1 1 receives the optical 
connector 12. Thereby, as illustrated in FIG. 4, the en- 
gagement of the lock protrusion 39 with the locked por- 
tion 19 completes the attachment of the protection cap 
11 on the optical connector 12. In this state, the projec- 
tions 23, 23 of the protection cap 11 protectively cover 
the end faces 25, 25 of the ferrules 28, 28. In addition, 
the tapered surfaces 24, 24 of the projections 23, 23 
abut against end surfaces of the ferrules 28, 28, and the 
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flexible lock projections 36, 36 prevent a returning 
movement of the ferrules 28, 28. 
[0029] As discussed above of FIGS 1 to 4, the protec- 
tion cap 11 can be molded by the molding dies which 
can be removed parallel to the engagement direction 5 
(arrow R direction) of the protection cap 1 1 and the op- 
tical connector 12. Thus, the protection cap 11 can be 
produced by the simplified molding die, reducing a pro- 
duction cost of the protection cap 11. Moreover, since 
the protection cap 11 has the projections 23, 23 formed 10 
on the inner wall 18 thereof, the projections 23, 23 can 
surely protect the end faces 25, 25 of the ferrules 28, 28 
from dust or the like, although the protection cap 1 1 has 
the locked portion 1 9 with a large opening. Note that the 
protection cap 11 is attached to the optical connector 12 15 
to generally cover the optical connector 12 itself. 
[0030] In the embodiment, the protection cap 11 for 
the optical connector 12 has been discussed. The 
present invention can be also applied to a hybrid con- 
nector integrally having an electrical connection portion 20 
and an optical connection portion. 


Claims 

25 

1 . A protection cap removably attached to an optical 
connector or a hybrid connector each having an op- 
tical cable ferrule therein, the cable ferrule having 
an end face at which an optical cable core is ex- 
posed, 30 

wherein the protection cap has a locked por- 
tion engaged with a lock portion of the optical con- 
nector or the hybrid connector and has a projection 
on an inner wall of the protection cap for protectively 
covering the end face of the cable ferrule, the pro- 35 
tection cap being of a box shape which can be mold- 
ed by one or more molding dies that can be removed 
in an engagement direction of the protection cap 
with the optical connector or the hybrid connector. 

40 

2. The protection cap set forth in claim 1 , wherein the 
projection has an annular peripheral tapered edge 
at a tip of the projection. 

3. The protection cap set forth in claim 1 , wherein the *s 
projection can be inserted into an accommodation 
chamber of the cable ferrule of the connector until 

a tip end surface of the connector abuts against the 
inner wall of the protection cap, when the protection 
cap receives the connector. 50 
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